Cytogenetic analysis of human blastocysts with the use of FISH, CGH and aCGH: scientific data and technical evaluation.
Recent studies have suggested that biopsy of several trophectoderm (TE) cells from blastocysts followed by comparative genomic hybridization (CGH) analysis might represent an optimal strategy for aneuploidy detection, but few data on accuracy are available. The main question concerns the rate of mosaicism at the blastocyst stage, and to what extent this might cause misdiagnoses. We assessed blastocyst aneuploidy and mosaicism rates and evaluated the accuracy and efficiency of CGH and microarray-CGH (aCGH) for TE analysis. A total of 52 blastocysts, from 20 couples, were biopsied and their chromosomes examined by CGH. The remaining cells were spread and tested by fluorescent in situ hybridization (FISH). Of the 52 blastocysts, 20 underwent a second TE biopsy and were tested using aCGH. CGH and aCGH produced results for 98% of TE samples. 42.3% of blastocysts were uniformly euploid, 30% were uniformly aneuploid and 32.4% were mosaic. Of the mosaic embryos, 15.4% were found to be composed of a mixture of different aneuploid cell lines, while 17% contained both normal and aneuploid cells. Mosaic diploid-aneuploid blastocysts with >30% normal cells accounted for <6% of analysed embryos. Comprehensive chromosome screening and follow-up assessment of large numbers of cells provided a unique insight into the cytogenetics of human blastocysts. Meiotic and post-zygotic errors leading to mosaicism were common. However, most mosaic blastocysts contained no normal cells. Hence, CGH or aCGH TE analysis is an accurate aneuploidy detection tool and may assist in identifying viable euploid embryos with higher implantation potential.